The relationship between time-space variation characteristics and the
Precipitation, Sea Lever Pressure Anomalies
Introduction
Drought is a global issue. Drought can happen at any country, any region, any time and any season [1] . Normally, the yearly rainfall less than 250 mm is defined as arid areas. The arid areas cover 25% of the land surface of the earth. The majority arid areas are located at Central Africa, Northern Africa, Middle East, Central Asia and northern part of China.
Among the meteorological disasters, such as torrential rain, strong wind, lowtemperature, hale and sandstorm, most of them are local, short timed, and discontinuous. But the drought is in much larger areas, longer term and continuous. It can cause huge damage to industry and agriculture due to the water shortage.
In 20th century, there were several severe droughts which caused very serious damage. For instance, in 1928-1929, a drought happened in Northwest China affected 9.4 million people in Shanxi Province only and caused 2.4 million casualties. In 1930s, a severe drought happened in last several years in the US and caused serious effects to the people in the area. In 1968-1973, the drought in Africa impacted 25 million people. The total death was over 2 million. In 2009-2011, the drought in Southwest China caused a serious impact on the people in the area [2] [3] .
In recent years, especially the years after the new century, because of the global warming, the number of droughts happened more and more frequently; the time lasted longer; the intensity became stronger; the disaster areas became more widely and the damage became more severely.
Because of this, many meteorologists and researchers study the drought from different angles such as drought monitoring (rainfall, soil moisture and drought index), drought prediction (statistics and numeric modelling), mechanism (general atmospheric circulation evolutions. dynamic diagnose of climatic) and countermeasure (the method of anti-drought, actions) [1] [4]- [8] .
There are some researches which are trying to analyze the climate change to the arid and semi-arid regions. However, it is not enough. [9] analyzed the change of rainfall and temperature to 9 arid regions. But it only described the basic information for each region. [10] and others analyzed the rainfall change in different arid regions in Asia and Africa as well as the relation between the rainfall and the drought as well as the possibility of the drought transferring from West to East in these areas. Based on Sun's work, Ma and others [11] discussed the possible earth quake triggering mechanism of the drought transferring. However, it is about 20 years ago.
This article analyzes different arid areas, semiarid areas and its interrelationships of time-space evolution characteristics from North Africa-Middle EastMiddle Asia-Northwest China-North China and Northeast China in recent 100 years . The research of possible reasons and relationships between arid areas was based on the analysis of anomaly of circulation.
Data

Used Data
Precipitation of recent 100 years (GPCC). The data of (NCEP) sea level pressure and precipitation of Huhehaote, Xi'an, Lanzhou in China for recent 60 years.
Division
Divide Africa and arid Africa into 7 regions. This 7 regions show NE-SW trend from A-G, Includ arid areas whose precipitation is lower than 250 mm. There are North Africa, Middle East, Middle Asia and Western China and semiarid area whose precipitations are 300 -500 mm such as eastern Northwest China, North China and Northeast China areas ( Figure 1 , Table 1 ).
Comparison
By the judgment of the credibility of GPCC precipitation, areas with a large pre- It presented a decreasing trend of precipitation after 1950s in region A and B.
Arid Climate
Temporal Evolution Characteristics
Besides, in region C, D, E, F and G, the precipitation turned to a rising trend after 1950. But in the middle of 1990s, a mutation happened in semiarid area in which more precipitation turned to be less.
According to Figure 3 , the variation curve of precipitation from 1901 to 2010 in each region prescribe the periods in which the annual precipitation anomaly was minus for lasting 3 years are defined as a less precipitation year, and we get the less precipitation years in each region as listed in Table 2 . According to Ta 
Spatial Evolution Characters
The Relations of the Changes of Atmosphere Circulation
The -2010, 1901-1910, 1911-1920, 1921-1930, 1931-1940, 1941-1950, 1951-1960, 1961-1970, 1971-1980, 1981-1990, 1991-2000, 2001-2010. areas and is stronger in the south of that areas. Both of the strong pressure systems have stalemated in north and south areas, which is beneficial to the precipitations. On contrary to less precipitation years, the polar and the high-latitude Figure 5 . The less precipitation years of 500 Hpa geopotential height field point correlogram in region G (43˚N, 123˚E) . 
Summary
The results from this study can be summarized as follows: 3) The arid and semi-arid areas in regions A-G became into one piece. For one hundred years, although they were arid and semi-arid areas, the precipitations showed an obvious period which had more precipitations, especially in the less period. Analysis at less initial years indicates that from either the temporal evolution or the spatial evolution, both the less initial years and the less regions (regions A-G) we can see that, the years with more or less precipitations had obvious differences. On the one hand the polar and the high-latitude areas showed a strong pressure negative anomaly, and to the southward it is strongly positive anomaly areas. It shows that the strong areas to the northward of low pressure and to the southward of high pressure in regions A-G stalemated in these regions which were beneficial to the precipitations. As it was opposite to the less precipitation years, the polar and the high-latitude areas showed strong pressure negative anomaly. As the south of the Atlantic Ocean and the Asian continent presented negative anomaly, the further south of it showed positive anomaly.
This made the stalemated areas of the north low pressure and the south high pressure zones northward, as in the north of regions A-G, which goes against precipitations.
